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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce an image noise 
to be generated in the output display picture of an image 
sensor by suppressing a leak current after the end of 
series of noise removing operation in the case of reading 
for each horizontal line at the CMOS image sensor. 
SOLUTION: This device is provided with plural signal 
preserving areas 25-i for respectively preserving signals 
respectively read from unit cells 13 of the same line 
selected in an image pickup area 1 to plural vertical 
signal lines 18-i, and plural horizontal selecting 
transistors 23-i for successively reading signals 
preserved in the respective signal preserving areas and 
transferring them to a horizontal signal line 26. While 
successively reading the signals out of the signal 
preserving areas at least, one of the drain source of a 
transistor 19 electrically connected to a signal route 
between vertical and horizontal signal lines is set into 
inverse bias state in respect to a substrate area. 
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1 3-i*i6it^©aii:ft-^iSi s-ifc^n^n^tH^ti 
r:^«fiSK^cS J: ^ cesser 
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mriaigittiisisscc J: •) miRsntcm-n<Dm{i-\z)i'ii^^'^ 
(cias-r ^./-vv r x^iiiai^Si **<i-r s c <!: %m i 

H(iiBSii:<t^Offefi§ffllJfc-S§ffllJj&5gM3 n/c^ > 

© f- 7 > i^^X 5?©ffeffiW(c^lBiJ*iSSi^5 nfci^^n > 
f'^-y-i. c©ilS^3>-?>-9-©f^flPJK:«i6S3tifcS 
<gfSafll©='>f'>if B?IH2{l©3>-r>-9-©Jii^ 30 
KK:SM3nfc^tii'9>7"ffl©f-^>i7X5ii«: 

YVi-mi^im-m^ \- 5 >>'xi?©-sgfflij*JS!«ssnru 
mim. 3 ] 2 iB«s©a^#^a(c;bi)-r . 

ci^iNfmt-rssft^at^^, 40 

[ 4 ] 2 S fcti 3 IB«g©@»««^«: 

mriai^- > i^'^l'* -;U K ffi© h 7 > >=x , m{4 ^ ^ > 

h h-7>i^Xir©-?'n^ntt. ¥*(*S«©«BSB 

/cNMOS h-7>i^XdJ*>6^C-5Ct*i^<b-r-6H# 

[if 3?:^ 5 ] mim. 1 7iM4 ©i,>-rn*> 1 :SCcl2i£© 
Sfit^ffi^scc^c^r. so 
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fi^na>'^* -r r x*ijiai#i8«> 1 /ic^iia«©^m L/«i<'pk:^ 
L-caji?3nsfnasfis*?iEi©^m-^€:> i!>^c<t 

s. 

immi 6 ] 2 7!»S4 ©(,>-rn*i 1 istciatg© 
«ifia>'< T xiw<siJ*ia». ii>^c < t fc«jiBS»©<i#« 

Kffl© h-^>i?x if© K U-f > • v-x©— :^ 
m^7) it^312gB«S©@(*a«*^gK:*5l>-C. 

Hi^fB^^''^ Tx*ijffli^g«. Buiasai' -5 > ^'ffl© n 7 > 

^ < -f T X tfcSltc 2> J: -5 {c . mtit i' -7 > © h 7 > 

i(iia-'WTxsijiai#is«. B5ia7k¥';-fe f f- h-7>i>x 
hm{]i*s;^-r-2.c<b*iitsi<fr-s@<*jf^i^g. 

^/cto© 42 u. h^Sted: iyMl«iatifs^fS:©ili:^)<i#^ 

wWisii:©-^©— ^jfcSiK^ ti/cmis f 7 >yx i? 

i, 

X if h3}-7 3-S.2,:gMF7>S^Xif^> • :*-7$IJ 

m^SLt=s:M,mL. i(rBafi<ffiF-5>i;'xif*> • 
[mnas 1 0 ] fg^^ 9 §B«e©S(4;»ftiis(c4<$(,' 

l>rfBA?5h-7>i;xif:t> • :*-7^#^S{C:J:DB«fB* 
?ti-7>>'Xif^*-;/ h:t7U/cB#tc, B5iB^^^StR#e 

G-cftriBiiii:ft#«i(c^^©M- r xmii*iEntti3 

tl. ■€■©«. lfffB?fa»?#©3!»S:t7t«!S{cg*aSCi«: 
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[ it^Ji 1 1 ; mmm q sEmomwm^siOsi^ ^ 
t:. 

1 2 ] m^m 1 1 ^momimmmsion,^ 

[ft^^niS]' M^l 2fBiSC!>@i^il!$gS»:49V' 

■r, 

Birie^ur:5;EPSn^is«, igi naotfjiiRUif'pofgcc 20 
tcmi<DMvr;<mjE^En}]nL', ^2IHI@cD^f3l^Rl!)^'p 

T ;^mjEJ: 0 iSl^m 2 ©/^•-/ r X«BE^&EPJn-r .5 C i 

m4:imr^mw^m.. wiB^tasn/cm^s^'j-b--' h 

i. 

B»fiB?Til!R^S*5:t:7tfc®tc*^mcH!iiB:il?5 h 7>i^ 

40 

€:EP«n-r * -f T ;^ Enja^s i ^) c <t €r ism i 

1 5 ] fi^lS 1 4gB«le©S{|^«$|jStC^C) 

8i^i^^^• -Y T ;^Enin]#®i3:. -e©— ^g^^BuiBSigfs-^K: 

SSKSn. *©y- hSffi3>SHIi«EtLh©SEEtcSffi 
Snycsi«|STOKJ|Xffl©h^>i'>^d?K:j:i5«fiS3n-5 50 
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[»*^ 1 6 ] n^TM 1 1 S fcii 1 4iB«8©H<*«« 

S 5 - -fe Ji'©miiB^f StR^IS^PtSJ-r -S C <t -C . Wuf B 
^5 — b;u©tfStR^ia;fcJ:0'iiiti#ia:*diDrB«iBS 

imm^ 1 7 ] fi*^ iTbmie ©c^-rn^^ i wcib 

*8©a«:*i«SgHfc*s t^r > 

&my * h K©* V- FWJfc-^flBjjtugiiKS 

friBlfilii h ^ > i?;^ ir©fife»jK:— ^gffliJj&iSi^^ ia. y 

- h (c»ffrriBSii:seRj^7!^^$ 4a. mmvLWimifi 
MlBifiti h 7>-:^;^ ^f©y- iiriam»^t©K4cg 

So 

[0 00 1 ] 

IS^fiB^A:CMOSS(D@<*-r>-i;^-fe>-!f (CMOS 
[0 00 2] 

t/^W^UVA OHSS^ii^/cCMOS SOHft ^ ^ - 5^ 
[ 0 0 0 3 ] 0 1 6 ccfci^r . -feJUfflW 1 
[0 0 0 4] S#&H2;H m«4lBCDh^>i;^ 

I At. mm\^v'7:yi^:^^\ A(Dmm\iicy- 



VKYv'^'J'^^ 1 6 ititih^>>'X^? 1 5©y- h 

tc— »ij*sjgi^$nrci-s y Hz 5- h h •5>s;xdf i 7 <t 
[0 0 0 5 ] -e-L-c, |!riH-fe;uMiil{i Pi-iT©m 
i^$nfcKix'3iei4 igi-ff®#<4-fe;i'CD#SiijiiR 

h 7 >i^:^ 1 6 ©y- h K^tjiKSMS ti/cSiSaJR 

ifil 6 i , |SI— tf ©#{4-fe;U©-S- 'J -te I- h 7 >y X ^ 1 
7©^r- h^CitjiKggi^SnfcyHz-^ hiST |a|— ^ij 
©m(a42;KDSieil I- -5 5f 1 5 ©ffeiiSffljcc^^fflk: 

gi^$n;tfiiiLm-^«|l 8-i (i=i ~n ) i. (si-^J© 
mfi[H2;U©-Sy-fef h h5>i^;^:J?l KDl^m&^siiXj- 

^mwm V V ^^ i e ©ffe^jtcJtjifcjti^s n 

[0 00 6] 5 ■fe;u^i^ 1 ^i-{c«, m^mm.m^ 
u \ Ki©raK-?-ti^n^igi 

1 8 -i©g-ffeSffiiJfc-?-ti-€'n>stf£;br y w x+ + >H2 7 

-1I8S2 5-i?:/M^-rS-^iJ*lgi^3n/ciaiS©*iF 
^h7>-:^X^2 3-it> C©1Siet©*¥»tRh-5> 
y;?^ 5? 2 3 -i©Sffe«giiIfcifciltcSi^$ti:^c*¥{i-^^ 

2 6 i . C ©*^fS-v^2 6 fCSig^S ia/cdl^JliiHIilSS 
2 7 £ . ±f2*^ft-^^ 2 6 (cgfi^S n/c*¥ y ir h 
h-7>i>X5r28<!:> mri2-fe>'l'Mi|S 1 ©S^f ©SSjlfR 

1 6?:^6«){Cllt(j-r€);rcfe©Sii:->7 huy 
:^4'2<i:. WiB*^S»?h^>i;:^d'2 3-1%^3EWfC 
|g»|-r5/ci*©*¥t^-7 H^i^:^:Jf3 £, •SS©^'f5 

[0 00 7 ] mrias^-^x^=+>-fe5-iigS2 5-i», 

Sti-S. BP^. SitM-^ 1 8 -i©ffejSSWjK:-«gffl*sg 
iK3tlfc-!f>r'*>»U;^-;bFffl©h7>y;^^ 1 C 
©•y->7";U^x-;UKffl©h^>i>;^5? 1 9©f6«fflijtc— 
«Sffl'J*5S^i^3n/c*g^3>x>t^2 0£> C©*S^3> 
2 0 ©ffeiSffliJ i ^ ^ - K <!; ©HlfC^iKS tlfcM 
4^affl©:3>7=>-9-2 1 £, mrfB='>f'>t'-2 0 • 2 

;^^f2 2i{cj:i5«fiRsnt:*jo. friB=j>7'>if2 o 

• 2 1 ©ffi^^ - K tCmrtETk^jlJR h v >y X 2 3 -1 
[0008] ^t*J. StK^jW? h -^^f;^ ^23 -m. 

[000 9]iai7». H 1 6K:mL/fc@fl^-r^-yH2 
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[ 0 0 1 0 ] ^>:{C, 0 1 7 *#JliL:te*i6. 0 1 6®@ 

^^-f ^ -y-fe>-y-©lbf'^?:^Hj-rs. 

[001 1 ] S-7 * h y -C :t- F 8 ©AS*7t*i^^^lfe 

[0012] c®ft^miw?:^iii-riij{'p©B>r(c, *-r> 

iiiti§h7>i^;^^f 1 5©y- hmfi^ryHz-:; F-T-Sfci?) 
yHz!? Fill7K: "H" U-t>>l/© >; Hz Ht-^J&i— S 
10 m&^TLfbinX 'J -fe -y F h ^>i^::^ 1 7 

>t»iSI(C)tc 0 , Jfifi F 7 > S^;^ 5? 1 5 ©y- FMfi[*iB»f 
a©S{4tC'J-fes- FS4T.S. 

[0 0 13] cn<ti3]B#cc> mui^y y-i^vx^zicj: 

6 */My -r F 7 > i;^;^ 5? 1 5 9 ©Sll*i« 
20 iflF^i^iJxdJ 1 5«> 'y-Fm{4«:ic:t;/c«fi[*^!fi5 

[0014] bifiL. fJIBO/cJ; ^(C y-fe F Snfclt 
-?•© F U >ffl©ail:m#i^ 1 8 -i© D -fe FmfiC 

[ 0 0 1 5 ] ^ CT. ^mmmmsi i s -i© u -fe f« 

{4©«e>o#?:';-fe-y F-rS/cfeK:, mriBU-fe f F F-7 
^iJx^ 1 7{ci^t,ir-9->7VL'*-;i' Fffl© h^>y;^ 
m 9i!fi:t>msiicmm^n. mmm^i 8-i©';-fe 

30 FMfi[*!^>f'>•9•2 0€:/^L/rn>7^>•t^■2 l«ce 
asn^. C©fa, mfi5'7>7'ffl©h7>i;;^5r2 2 
*i-5©HIBI*>t(CSS«C»Jffll3n. =i>^>-^20 • 2 1 
©g^i^^- F©«E*s-«K:@SSti-2.. 
[0016] 3f^tf©SI5{0«4*53lJ^$4T,-C 

mmMifi^Ltimm u f ^ > 3? 1 4 l -r f ^ 
1 5©y- Ftcitji^n, c©y- Frnii*^ 
^bS-es. it*iF^>yxdn 5». y-F«tec^^b 
40 fi(cr£;DfcSff«#%*fis-rasii:<t-^i 8-i{cai:^ 

[0017] *Smi LT> y -fe FflS(C*jt:t?.^m0S& 

f'PKfil^ -5 SiE<l#^ 1 8 -i©^IIft-^©^'ft^*^ 3 > 
>-y-2 OiSr:^>L-C3>7'>1^2 1 (ceilSn/cC iCOU 

^©•r, -fe;!/^!^! ccea-rsssfift-^iii i 8-i®y 

hS{4©tfe>o3t^ci-®y ^X+i'>-fe^-151K2 

[0018] ±iBL/cJ:^Ja-ii®y-('X^.*ltif'pAi*? 

7 L/fcm. •t^>:/i^!^-;^ Fffl® F ^ >i^X 5? l 9 

50 7<^;®ccwai3n. §6K:ajsaiRh-7>$>x* 1 6*5 



I 



[0 0 1 9 ] -eur. Tk^'J-fe-;; h h^>>^X^2 8:;&5 
[0 0 2 0 ] tj:^. miEL/cct ^ tji—mcoy^ 10 

[0 02 1 } <bc5r. tie*^i. frieL;^cJ:^fe-il© 

^uri^^o cntCcto. sam-^li 1 8 -iOD^iEti:^ 
mh'^^i^:^^ 1 2^iiDrg^fi6«ffi*r{gTLrL* 

[0 0 2 2 ]C<DB#. ^'YX+ + >-b'^-[pI3g2 

#y - K S NCOmj57:?^^{t LT U ^ ^ . 
[0 0 2 3 ] COW^. ^1f>:7*;l/;^-;l/ KfflcD 

[0 0 24] Lfci^^-DX. C(Dik. yk^miRh'ylyiy:^ 
[0 0 2 5 ] ^/c. tS^Kti. >^^X=^i'>-fe^-[pIK2 

5-icc:tet,ir. ft-^«#^- FSNC!:)mfi[*i5^'^>:7--r 

flih^>^X^2 2 •^>:*c¥iS!Rh^>^X^2 3-i*>^ 
[0 026] CtltCiO. *¥SlRh^>i^X^2 3-i 

n/c*^jitR h ^ ^ 2 3 -i7&^6^Hi 3 tl^m^(D 

[0027] 01 8«. misSiCMOS^^-i^'^>^ 50 
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[ 0 0 2 8 ] 0 1 8 tCisl^T. -ts^U^ilJ 1 
ic\t. m I et^ccTj^o/cma-fe;!/ 1 3 ilHlilcc. SiEjl 

[002 9] firfB-feJUeai^ l tClJ. S l 6 iftC^L/ci 

|Hl«CC. g!gX0}^4<i:. SSiltRi^ai. y-fe'>h5^7 

[0 03 0] 'iz)vmm 1 <D-^m(D9\'m(rc\it. h i e * 

[ 0 0 3 1 ] S/c. 1 OftefflffiJO^fSBCCt^:. 0 

1 e^^c^u/cy-f x+i'>-fe^-iPiK2 5-ichiaiii 

^SafflOn^f >1?*C t ;^i6^c^^ 'YX^^'>•fe5- 
>r>-9'Cc. =i>f^>1^C tCDSJK^'- FtC*-«)&^ 

[0 0 3 2 ] ±i£*^iliR h ^ T HCDSffeSCC 

[003 3] S 'fe>>P$IiS 1 <r>9^mc\X. ^fOU 

*^«WtC|gSt|-r'S/c:86C[):4c^^^>' F U5;^:^^3. gJiB 
y^X^i>>-fe^--lplK25Aj: ^^c#k*&'r /cS?)<DSS 

(D^ -f ^ > yft-^^^^T^ ^ ^ > ^^^ass 1 0 

tuiB-^'rX^ + >-fev-liI8S2 5cDm{4^7>:7*ffl 
CD F -5 >-:^X ^TCLP©^?^ tCSfSO^-^ TXSffi?: 
^•r€>/c^56cD>^^VTX|^^|p|^gl 1 ch. ilBSit^':? 
F ui^x ^ 2 cDttlj^^N-JL-x^c J: 0 tiJtai^ tir-feJl/Mi^ 1 
CDS?f «:*2W{c|gatir 'S/c^^)C^>/^•;^;^ u ^ 2 a <h 

[ 0 0 3 4 ] 0 1 8 cc^ji^r . mia-fe 1 3 <om^ h ^ 
>i^;^^Tb<b. cntcaaft#«vLiiM«:/M.r«jKs 
nTi^^:^^^F^>t?x^TL<f:«. v -:^*n ylelgs 

[0 03 5] ai 8(C7j^L/c@f*-^^-t>-fe>1^(D8()f^ 
13:. SI 7^#MO&7&^6IJi?SL//cSl 6<D@»-<y- 

[0 03 6 ] 01 9». H 1 8tC^b/cHf*>f>-i;^-i2 
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[0 03 7] BP^. #7* KPD©AS=f3t*i 

3tes^$nrsfet;)t(t^Si©W7* kpd 
[0038] Tii^mtSimmtcisL^x. s>i-n^<om^ 

fitf©Sii:3ltRi^6©fi^ (0ADRES .'^•;^;^) ?^3^>{c 
•r S C i iC J: ^CMf31!R h 7 5? T a ^S::*- > 

[0 039] ctifc <fc 0 , fulB— ^f^5•<D^fi•fe;^ 1 3 k: 10 
*s«*&3n-5*ei|i h ^ 5? T b ifti^ h -7 >y;^ if 

T L 6 -2. V - X a "7 Hgg ^ IBlf^ 3 -a- s , 
[0 040] '^XI>C^ ItiiB— ?f:9^cr>#feH2;UK:*JC:.-C> 

\•Ul<D{a^ ( <^> RESET >'^•;^X) i^tXCL, i^lfl 
h -7 X ^5? T b CDy- h mjI*»*mffi(C U 42 h T 

[004 1 ] C©Jfi^. ^St> (t^^«H>iSB*ADRES ---SJU 

s^v^•J^x) *:t>4cor*i*. mriBSiSfa-^iiavLiNKa 
TCLPO|gS6<i-^ (0CLP 5:— SB#ra:t>tc-r'5 

[0 042 ] 'AiC, B«iB*RESEr ^•!;UX«r:f7 l/:fcf*> 
^'3ili4©m-^ ((<)REAIV>-JUX) ^:*->-r'5.C tfCfc 
*)> h-7>i^X^Td«r:*->iCL'. 
- F P D ©SSmi^**fil h 7 > y X T b ©y- h (C 

f >427-ilK2 5 fcUi:^j-rs. 
[0043] C©^> y -^X+ + >H2 -7-111382 5 fC*s 

3 n fcSJsm i fi-^«E©M»K:+B^ -r 5 ft-^^ 
» (^-rx:*iK5S$nfc«#«E) «r«<^s«ffl©3> 

[0 04 4]^L/-r. B!riBLfcJ;^lC=i>7=>-y-C ttc 

-HISS 2 5 i Aim^e^CC^fKS *ifcfli©W59!l^»!ra 40 
4C, 4.ADRES >'-?jL'X?r:t7iC-r-5C<!:K:j:i3Sii:jaiRh 
■7>i^X$Ta*i:i-7t^K:*(liai3nT^fii-fe;H 3* 
^mtRVimiCLtc^^LV, *^3l«?f-7>yxi?TH© 

[0 04 5] L/*^u. ±simmcia\,^x. sitm-^MvL 

IMO^WQN tt. *^iSim)3ra«:«y-Xj^n'7iHi8S 
©SijflPSEEVin (**J1. 5V) {C^cS*s. *S*7k^^aE 
JWIHtctiO VK:&^©-c> ^7k-5P^^rafcif>7';i/ so 
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x+ + >H2 7 -iugg 2 5 ©3 > 7^>i^-k; y - fKfe*^ 
ffiA^i). c©';-^7iKj£{i, sit^-r^srs^cs© 

[0 04 6] 

CMOS -fy-i^-fe^lfia:, 1 *^S©KtHt^»if'?K: 
SRUr y X+ + >-fe^-HgS«:<J:S-a©y 

- K©Sffi^{tCCSaHb-r, >( ^ ~iy-b>V(DliitJim 

(omymmicmmj: i^om^ y -f x*i^-r smh i % 

[0 047] :f:mmit±ME<DP.m!^.'S:^m:t^< ^c$n 

fcfc©r. i7k^«©^llll/ffi)mc^L/r-/'fX:t^i. 
5 -HggfC J: S— a© -1' X^*«jfg*5*^7 htc'^ 

m^omm^ic^^t ^imn i'©ii^ ^ a x^mi 

[0 04 8} 

ati. 7fem^^^^<Sr$tfm{iH2-'U©aig(ffl*3*»«:ffi 

IBflSlllslKfC i 0 jliR$n/cl5|— tf©m{442^l'*>'E>-5-n 
h7>i>xift> B?tBa?K©Sa{t-^i©(cKffi3n/c(i 

©<i-^#^J^cc^n-ensff § n/cfi^^jHiXjiiRL. 
»©*¥«*? h^^s^'xdrfc.fco le^^sjR $ nr Kffi s 

nfcfi-^*50l $ ti^TkW-mmm i . < i *>llriBM 

■rir^s F -7 >j;^x if© F b -f > • v-X35ssf6«^{cM 

[0 049] f^2<D^^<omim»mmt. m 1 ©i^bj 

iias©ggm ut&f'pK^ u xmiR ^tx^m^mmMifm<D 

^tim^ § h.fcm^^m^(D7i<^mn f ^ > i^x i? tci 
0 j®i>aiiR oxmm-rmmtim.tm(.cmm-i- ^ct^ 

[0 05 0] m3<D^m<Dmwmmmmt, ^m^L 

miUL^Si. ^to3n/c§?gf*tti!ii-rsiiiiii#is;> sjga 

i>Uf3*eil^ia:©W:t»M-^«:Sit(i^«tctB;»33 -a-i/c 
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u 

[0 05 1 ] ^Aamm<ommsLmmit. ?^z<mm 
[005 2] »5©^Bj©af*«is^g«. ifmm^L 

[0 05 3] 30 

[^?g©j|J6©J^SI] J^iT. Sii4#MU-r*ii?g©li 
Sfi©j^® =&»ilfflK:gi?gT 2> . 

[0 054} ^l©^B^(ce^^ii«ia^CMOS>('^-i;' 

fie*«RI©ig*il!CMOS-1'y-i;H2>-y-iJ:b 
'^-C. ;*cg|5^ttl^l«|-C*S*5> 1 7k^««©Kffl LttfP 
fCBSl/r^-fX++>i2'5-iaif82 5-ifcJ;S— a©y 
A Xm.^M'Ui^WT U/cf^ {C*JW -SSiaft-^i^ 1 8 -i© 

[0 05 5} 1 |li6eil>H 1 ». ^1 5?ifit^©*tiH 40 
MC MO S > -5^i2 >-!^©^1ilHl^*^ L/ rC* 

[0 05 6] 01©CMOS-rj<-i;H2>-!ftt> 016 
*#MU-Cfi^U/cfi£3^ 1 ©CMO s -r y -^^-b>■t^ 

mc^L.r>'-rx+ + >-fe7"iiiK2 s-ifcis-a© 
1 6©|g«j:^*i^M2tir*s'3. ^-©ftettiio-r 

ab^>©r0 1 6 4><!:|5l— ^f#iSrf^ L-rt,^^). 

[0057] ap^. m 1 (c*j(,>-c. H2;u{gig{ {Mfm. 
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^ 1 5 . »SaBR h a? (?fiSlR* 

S)i6, y-b-;/ h h5>y;^^? (>;-fe-;. 1 7 
1 3*sn;x7c©^f?'Jt*:^^:lss3 

7. siSft#iKi 8-i (i=i~n ) . mmm^imis.^ 

[0 05 8] 3 6K> •fe;i'MiS 1 mc«. a?^©:©]^ h 

m 2 5-i, Tk^jltRh^-^i^Xif 2 3-i. 7k¥<t-^i^ 

2 6 . tli:t)itililiIK2 7 . 5ic^ 42 h h ^ 2 

8. Sfii^^ h Ui^;^5»2. 7k¥i^:7 hUi^^3»3, 

[0 0 5 9 ] Mia^-rX+f>-t2 7-IlSS2 5-1«. ^ 
>:/;l/j^-jUFffl©h^>e^X$ 1 9. i|$^n>7^>-9- 

2o> 'smwmm(D=»7'>-^2 k s&d'7>r'"fli© 

h^>i;';^:>2 2tcJ:0«fi5<;snrfc»3, figB3>-7'> 
[0 06 0 ] 3 6tc, ^^L/Tt,^ncl»*s, BUgaSii;~>7 

hu-s;';^5f2©Hl:^j<!:l«iB5'-{ 5>i^^lHllSi o©ai 
:t»t*ffii,>-c, m«ii2K:m•rJ:^{c^itlr-'^•;^;:^** 

fiSl^, B!)ia^'P«l4, SiSiiiRiSB, ';-fe-;'hS7. 
Jl?Sf 1 2, •9->:7';U*-;UFffi©h^>i^ 

;^3fl9, mfir^'7>7'«©h-5>j;'X^f2 2{C««&T 

5fcib©|gatiHBS*Ja9:w 6 nr 
[oo6i]02«. 0i©cMos -r^-y-fe^i*-© 

[0 06 2] Sll©CMOS-fy-i;'-fe>-y-©«im*. 
Se3^t?gi©Sl 6©CMOS-Y^-i^H2>-t>-©llj<'P (0 
17#M) itb'^-C. *^!lSi^»iraK:*sWS l*^iS® 

©^a L8&mc(g siR 3 n sseaWiS 6 © jg«iM 

— jS©^'fx^^iftf'p©Bfrf^^jH;-c. ^i>^jr< t 

t>§-^-('X^-i'>42^-lHlS§2 5-i©(t-^^??y-FS 

NK:^ti^n0g#$n/cfi-^;&si^©*^jiiR h ^^j;* 
ra) {c*>rsttt*:sg "h" u"<;i') tc^itsusn 

[ 0 0 6 3 ] B|i% , 1 *^iSfi©^W Liftf^«:^ or . 

-a© ^ -Y XK^SSiil'p^iili^T u Mk, V- > y')Vt^ -Jl' K 
ffl©h^>s;'X^l 9*«3f7t*JSSK:$IJSP§n*C<J:(Cj; 
13. 42;U®1^1 'fX=^i'>H2^-llg82 5-i<!:*i 

[ 0 0 6 4 ] L-C. 7j<¥ V -fe -7 F h 7 >i>X 2 9 tJS 

:t>t#as(c*ij®3n-c7K¥m#i6i2 6©mffi*s';H2i. h 

tcftijiai^n, 3>7'>-tJ-2o • 2 i©gfi^y-K 

y - K s N ) ©mE*5iiH;xKai s n. i±}:^tii|ii@K 
2 7 {c<t «5iiifi3nt:ffl;t»-rs. 

[0 06 5] C©ti^. «rgBl/fcJ:^fe-a©>'-rX^ 
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m$tix{,>^.^ Ltcti-ox. mm.mm^i 8--\(D'mz-i)i 
i*>cti)m±^tii>o c©a-^. *&-fe;n acDJ^ii 

;^sMa>7llB©«if'P«ffVm (#*>1 V~l . 5V) Ccrj: 

10 

[0066] cti(c<t 0 , mmmnm. 1 8-it?k¥<i-^ 

-ll!S2 5-i©1f>:7*;l/*-;l'Fffl©h7>t>x^l 9 

[0 06 7] L/c*So-C, ■!^>7'jU;h-Jl/Fffl©F-7> 

J: y - F S N ©mjE(BT*ifflifiJ 3 n. > 

:?";l/!^-;l'Kffl©h5>y;^^ 1 9©';-d'SfiSE©tf 6 
ottclCDfcfi-^??-'- F S N©SEEfiTS^©tf 6 20 

[0068 ] iigmi L-r^ c(om. TH^mm v =7 >i^j^ 
$ 2 3 -i*i)iB;j::t ^t'JSiccfija ? nr ^TK^jiiR f -7 > 
2 3-i*^p,m-^*5^ai$n.sB#, sm-^©iSj)Sm 

««^S©ili®cc«^L/c«^K:ie^TS«iMBft<t'© 
[ 0 0 6 9 ] <ii 1 mMm<jy&'Bmi 1 >ii 2 4>k:^l/c 

«ifpif-r 5>i/K:*ji>-c. a^6«!2©lft|«-csi QfCS^ 
L-fcttfPi^Y 5 >^^i:[§]«|{C> SitF^>yx^? 1 6* 30 
:i->(CL/. •9->7";U;^-;UFffl©F'7>i>;^5? 1 9^&a^ 

[GOTO] C©^M«. S!*0!l2-ClftHgL//cS 1 8© 

a^T a©igtti5iK kmmx^v f uy>^ * 2 ©taitj^ajR 
2a) j&^Mb. 02 otcn^ri^fc. Jl^^^^f©<^)ADRE 

»!^*5$?T-r.2.3:-C©K{*SiE®!;?F^>i;x3?Ta?: 40 

[007 1 ] <^ 1 mmmo:^mm2 >m i mmmo^ 

jlifet^©CMOS-r>-i^42>1^iJ:t;^-C. 3^^C. ^ 
-fX+ + >H2-7-lei8g2 5-i©^#S#^- FSNtCiS 
^ciStii' 5 F ^ 2 2 ©i' ^ >7'S{t*j 
J:a'*¥<t-^ 2 6 tca-^j: 5*¥ >; -fe F ffl F ^ >y X 
$2 8©i;-fe y Fm{4*5^ ii>^c< -^-rX+i'> -fe 

7 -ilK 2 5 -i©{i#fiS?¥ - F S N {c*n^n«?¥ S 
n/c{t#'S:fflBt©*¥i^ F 9 2 3 -ifC J: D JH 50 
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[0 0 7 2 ] C©j:^:^f«JiS{cJ;ntf. -McD^-^Xm 
*l!()f'P©*^7f^(ctel^T, ^{4i'^>r7'fflF^>t^;^3? 

2 2 ©i' 7 >-7"mfiiffl'j-«gi5 • m^mm (*t^t?«p 

xjb = 0V) ttig/^-YTXiWSgtcAjrrjrijO. ^©y- 
i'mSS^WJSn, C©'j-^^«(ca:5M-^?¥->'- 

F S N©mjE(£T*sfti$iJ3 ti.S. 

[0 07 3] Sfc. *^';H2 2; FfflF^>i^;^5'28© 

y -fe f Fi&f'POi^Tf^ccfcCi-r, *^^#II2 e « i v 

^(C^c-a-ri^S©-?. *^iSJRF7>5^X3f2 3-1© 
*^«#ig!W-«SSI5 • iB««^ (2|ct«|-c{3:P >^7x;l.= 0 

V) «M^^*-{T:^t*iSg^c^^or*J^3. ^©'j-^maE*^ 
ffiJ*)J5n, c©'J-i'mSEE«:j;^«#fig??y-FSN© 

[0 07 4] */c. *5|1i;h2.^ Fffl F 2 8 © 

y -fe F Slf{'P©*?7fgf<:*jt»-C , 7k¥ y -fe -7 F ffl F -5 > 

i^x $ 2 8 © y -fe F • ssmhk 

© y - i'mrJS*5^*iJ 3 ti. C © y - i'SgSJc i^spit 
^26 ©^{ST*5fflI$lJ 3 n 4 . 
[ 0 0 7 5 ] L/-C. -(M-V>-i2>D-a>mt)mm 

[0 07 6 ] i C5-C> ±gHIB 1 mmm-Ckt, mflBV- 

[0 07 7] <m2||*feW>ia3«. m2||Jg«©CM 

O S -f y - y 42 >-y-©3HffiInI8SiSr7j^ U -co i -S . 
[0 0 7 8 ] 03©CMOSW^-i^-fe>-y-«> S16 

*#Mb-r HjaL/ct{e3fefi«i 1 ©c MO s ^ - j;-fe>-t>- 

iJ:b-<r. l7k¥MS©^tHUt!)mc^U-r-/^'X^^i> 
>-fe^-|El882 5-itcJ:i,— a©y-rXK^*IBif'p*i$?7 

b:^cf^icc*fw^.sii:«-^ 1 8 -mns.^mw(Of^^r 
x«(4 vss) {ctjjg-rsfcfefc, ssitm 

:xm^m:Tm:mm.mms. i 8-i©S[iSf f ^ >i^x 

if 1 2$r:t7t^!SK$lJtaf -Sxbi^jfCfjIB/WrXEPJn] 
fflF5>i;'X^3 1 %3t->t>iS§{CS(l'<ai-r-2):i-> • 5i-7$IJ 

iaj|5ig§3 2 3!»i#tti3nr*ji3> ^©ft6«i^t;-c*s© 

■c. 01 64>ii§i-?f#€r#L.-r'e-©ift?g*=i-^-r-2). 

[007 9] 04(3:. S3 ©CMO S W ^ -t?-fe>-y-© 
[0 08 0] ia3©CMOS-^^-i^-fe>1>-©ttm3:, 

se*piii©0i 6©cM0S'<'^-s^H2>-y©iftf'p (0 

17#M) ttt-t-c. l7k^S©KHlUlbmcSRL/T 
ii>^c< <i;4>«^-fX+ + >-fev-[5IK2 5-i©«#«i? 

y - F s N 3 tiicm^'^m&mimmtR f ? > i? 
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mm h ^ ^ 3 1 ^5:t>2KmsfJiai§*i€>.'^,?&5s 

[0 08 1 ] _hiail2l|]!feCTCDCM0S-Y^-i;^-fe>1f 

tcctna. tfiamisiJ609cDCMos-T-?^-t>'t2>if <b 

[0 0 8 2] U/c>I)^oT. 1f>-7*;l/^-;l/ FfflCD 
t^X ^ 1 9 cDSiSff -^J^ 1 8 ->ifflJ(D-ffigP • S«^i|S 
(:$:«?i)r6iP^x;b= 0 V) tm^"^ A T T^m^^U^ . 

[0 08 3] <^'^wMm>m^\^. ^s^jst^ntc^-E, 

(DCMOS ^^->^-fe>1tt3:. ^1 8^l:#ML/Tf5aiO 20 
/cfie3^2C^CMOS H^^-t^42>-y*<bJ:b-<^T. -S1<D 

X ^ T L ^ tfc1itC$Jj{SJ-r htt^ ^C^iBfi^j^VLIN 
^ff^CZ)>''?-rTX^ff (CTx.t^mtSmffVDD=3. 3V 

181118850 <y--;5^j^a'7fffiSix-< v^lHlK) 7&is>ra3 

[0 0 84]IP'^. HStCfcl^T. -feJl/MUS 30 
|±J0 h^>i^X^ (^mo^©) Td. V i^V^'^il^- 
[0 08 5 ] 1 cr)-«fflrjOJ1'SB&C«, «»<D* 
2 5. 7k¥illRh^>e^X^TH. 7K^{t-^j^ 

U-^^ (fga&HSS) 2 a. *¥>'::7 h ut^x^3 , ^ 
[0 0 8 6 ] ItiiBy ^X=^i'>-fe-5-lpIK2 5ti. if> 
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[o 0 8 7 ] m^ia>'^•>»^;^•fe^^^^ (lEasiHlsS) 2ati. 
BtliBSii:^':^ h u>^>^^2cDfcB;^>'^•;^x^cJ:^3$^J^aISn 

[0 08 8] tJia/wrx^^HUSi 1 ati. y-YX+ 
3f> • :t:7$(J®|iIgS5 0CC«*&-r-5/c«)<D>'xVTXSfi 

WL ^^^r^a 

[0 08 9] mria:t> • ^vwmm&^^ ( i ) -& 

^T05\ (2) •&v-;^+^n7[HlSScD:g^^h^>>^ 

J^i5?TLCDy- ^^>'^'-rT:^l%*lHISSl l aCD^^VTX 
«E (WL ) mti^-Yt<Of&\iCW^t^mc^<'<T7.tW 

h'^>e^x^TciJTM<i:. (3) wm^^ ^^^^^ 
Eijgi 0 ai^&^eH^so;^'-^ ^>^^rai:^-r^v-x*n 

>f>>'^*-^[pI^5 1 rJg4£u/^:^^•;^x^i#*B^^ia>'WT 
cfc r B^^ia>'^' r x Enjjoffl h > ^ t cunvKDS&f^^ 

[0 090] ia6«, a50[>CMOS-f^-S^-te>1^(D 
[0 09 1 ] aSCDCMOS-r^^-i^-fe^tfcDttmJ. 

sijf^ (SI 9#M) ttt^x. m-:m^c\tmcr^hi> 

i)K v-X.t^n'7*iJiaiX^-:;^|pl8g5 0^c<fc-BSfJ®Sl6f't 

[0 09 2]in-fe. V-TsTir^Kivmm::^^ y^m&bO 

X 7^ a 7 J: 0 ififi U xXWl(d^ > - K ffl 
h'7>s;^;^^Tsirva:^;T'5X8W (Cadres >'^'J^p;3C^2^ 

h'7>s;^x^TC!JrN4:t->tra§) 6c$iJtai-rsc<btcj:^ 

^n^HSS^Sftf^S-ii:^. COB$. SOiKt^i^VLiNom 
EWLIN « V - X;J> n »7llK(Dlttf^ajEV m (*^j 1 V — 
1 . 5 V) JCJtc-So 

[0 09 3] ^LT. ±fac/>ADRES >'^•;^;^:;&5:t::7CDS)5W 
[0 09 4] C(7)J:5«:v-y^d^C2'7lHlBS^iii^3^cC»!Pa 
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[0 0 9 5 ] 0^^i>. <^>cur *ADRES 

h3i->' L/cB#) Tfe. 0ADRES >'^';^X:^^^:^■ ^CDWraiC 

■^VaNCC^^<D>'^VTX«|^ (*{?9r«SagSEVDD 
= 3. 3 V) ?&iEn»n3tl€>cfc^&C&-5,„ 

[0 0 9 6] COii^. (CADRES >'^•;^X CDS: %T:^5^B$ 

h(0^. Sigfl-^^VLINCDMlIWaN :;&iV — X 5^:0*711 
KOlfef^SEE V 6 V DD* a? ^ > ^5^%^ 

[0 09 7] coj:^tcy-x.'^a'7|pl8S*8bf^$l±^cC 

(FU>r>) -Sfi^iS (*:0flt?«P'i;x;u=oV) 

[0098] H6ttiCC«. *¥ifii»»iraK:l^— 17 

KB6r. 01 9«:^L//cSe3|^2CC*5t:f6<^>ADRES 

[0 099 ] iC^r. H5<DCMOS-ry-5;^42>1f 

0ADRES :7 (<;)ajT ^n';vx*s:^>) cd 

KSFtcgieii-^VLiN*^ :7 u - 7^ ^ > ^tfc^S^ j^c 0 . 

MI5WLIN <bL'T</>ADRES >(Z)B$<7)Sii:fi-^ 
S^VLINO^^IEWLIN ( = Vm) ^ffif^*r€>cfc^^^CSo 

[0100] L/*^b. Si:ft#i&vaNCDSffWLiN ?5iUb 

[0101] <mAmmm>m^\%. mAmMmomm 

[0 1 0 2 ] S8(DCMOS-fy—:;?42>1tt3:. 
tit^T. ( 1 ) </>ADRES /^•;^X<^:(/>Cm■ /N'Jl/X^S^ 

Blfi&'C[5lB$K:^^x.^J:^tc$iJtai'r^,^.. (2) 
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r V - >^ n 9 IslKOtt^^liE V m i H D ^^^iSC^mE?: 
tm'ti>icmc. SiEm-^JSvLiN<b>'WT;^^^IilS81 

1 a(D>'^''rTXmE (Wl ) tiitiy- FiCDHCCA^T 

mm^ti. ^c^>y-^tcH^i^<^>cuT/^•;^x:^>5E|]^Jo^t^6 

[O1O3]09«. S8(Z)CM0S -{^-i^-fe>1fO 
[0 10 4] mQitC^-rCUOS ^ ji-iy-kyD-om'l^ 

lit. m^Lfcmsmmm^cgii^cMos ^ y -i^-^yv- 

CADRES ^N';!/^^:?^^:^:? (<;>CUT J^)l:^i>^:t» <Df^ 

[0 10 5] CCDJ:^^C$IJiaiCCcfcntf. <^>ADRES ^^•>^^;^ 
0ADRES /^•;l/;^7&5;^:7 (<<)CUT >'^•;^X;5^:f > ) ©8$ 

^#^KvLMcy-;;^;f^o^7@Bo^)tt^'PS]EVm («^ji.5 

V) cbI^ID5!>^fil^B'T^CD/^VTXmII^Aa ( = 0.5^-2 
[0 10 6] &*5. <^)aJT ^NVbXOCigRBO-C/NVTXEP 
^-SCDr. </>ADRES >'^V^XO:t>»IFB^^S<T-2>C<i:7&5 

-e*. y-;^3^^r7|Hl!gcD?g©m^??:^£?)^•r^c^:^r 

[0 10 7] i/c. y-X:^D9[pISSoaj){'pmEVmi 

aNCD2:'fe±3!)^0B$Fati,t3 *5<J:C>'Al'^T3J)^»:)B#r5t2,t4 
^m<r^ct^^x^. y-x^^a7lHlK(Dttl^3iK 

[ 0 1 0 8 ] ^/c. mm.{mmyiit^miim^comtm 

mffi^g^BSCDy-;^j^nc7|nIKcDS6f'Pm 

[0 1091010(a). (b). (c)«.08© 
C M O S y - t^H2 >1f tc4st:f ^ y 1- >-fe ^ - lei 
882 5Q1f>:7';U;^-;bFflah ^>>^Xr§?TSHCDU-:5' 

[01101010 (a) (C*5l>T. Sitm-^lSVLIN<Z) 
liEWLIN 35^5 3 . SVti^CiB^ti, SS^CDU-^J^mSS 

ILl>:)5^*0. CCD»;-^mSS I Ll:?&^t^>yO^;f^- 
;^FJl^^>i^X^TSHCD^^r^>'^>1^C cfflCDnM 

y-x^^tcssnii^. fiSgj^cDifflfty xt&^^^t -6 

[0111] ^/c. 010 (b) OCtS-TJ:^^. 1;^>y 
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[0 112] ctKcnux. 010 (c) ^Tjk-rj:^ 

cc. SiE^i-^vlJ:N^^S(D>^^VTX^IEwl ( = o.5 

'-2V ) ^rEPJlT^Ci^CcfcO. <^>S^V^•;^>^:)^)^0 VCDB$ 

CCS^Lr4cJt:f«. S«->*(D*;-^«ifeI Ll ifiSfflU' 
•^;l/CD^#mi^(D y - ^rJUftfJ-r ^ C i oJtB&C ft -5 « 

[0 1 I 3] <l|5^]te^>01 HJ. ll5gg!feC?!|(DJi 10 

[0 1 1 4] SI l(DCM0S>r^-S^-te>1^«. 08 
^*^^2»3ra«:^tF) Sii:m#«gVLiNK:§f^OII 

35^Enj]n$n. g^S^t^iSVLINci:^^*-YTX%^lil8§l 1 b 

6Dm2<D>'wrx«E (W2 ) mtiy-^t(m^'m2 

^) Tvzt^w^^ti. ^<D^-h^^^ 

1 0 hix^hm2(mmm^ (0w2>'^v^x) ^^Epflnsn 

[0 1 1 5 ] S 1 2^3:. SI 10CMOS-<^-v?-fe> 
[0 1 1 6 ] 0 1 2CC7nTCMOS-r-^-5^H2>1^CDffij 30 

mi. mraiU/cm4^^fic«lcDCMosH'^->^'fe>t^cD 

</>wi >'v*;ux. 0W2 >'^v^;^<i:4>, <^>adres >'^';^;^cDS 

tlfc. 0ADRE5 J^)\^7.<D^^Tifi^i)^h<t>OST >'^Vl/X<D 

Ai^±3&^D^rrittt^S§cbftorci€>o fib; <^>WI>'^• 

'5>o 40 

to 1 1 7] cntc<t»3. Tk^ifiSKBHtcfci^r. mi 
a(0<^>ADREs L/d^T^^^^^ 

cfJCC tSiiafi^SVLINCDmffiWLIN ^||2(^)^^VTXm 

Preset /^*;l/X<b</>REAIy^•>'^::^(Z)ra{i5a< L/cI^cd 

;4c^!issa«iratcsiEft-^vLiN&cEpfln3n^mi<D 
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[0 118] ml^D/^VTXmJEWl iUr. «^ 

filw:. y-;^jM3'7[p|K©«i{'p«ffViii (iKji. 5V) 
tcfii^mBEi. ov-1. 5vtcig:SLri^€>o 

[0 119] ^/c. 7j<^M}S»3P^^c4(5C:f'5><^>ADRES 
x©:t:7^ra<fc 0 fcW?8!J7K^*SSBraoc*ytt?> (NACRES 

/^•;^XO:^-:7B$ffl;{;l^^l OfSSl^Ot?. W^7k¥^»3 

rxmiiw2 ii^^mmm^cmumnms/Lmmm 
$n^ml<D/^VTxmwl <fc«3 4><g;<s:SLr. s 

1 0tC7nL/cJ:'>fty-4?«S£*iS«-r-So 
[0120] iP%/m2CD/^VrxmEW2 <hLr. W 

miCO^^WTy^miEwi J:04>ffit^0. SV-l. 4V 
^CtSSLrii^o C(Om^. ll2<D/NVT>^mEW2 
0. 5VJ:0<a<'r'2><i:. 1f>r?*;l/;f>-;l/Kflah^>i^ 
X;S?TSH©g|fii«ffV t h (=0. 5V) iCDra«g3&^6 

[0121] ft*5. Miami. m2. mA^^m^mM 
c^ii p D ) (Dm^mmmmmm^^mmt^mom.m^ 

0 V $ r iST b ft J: ^ tc r «:E|lJjn-r C i tc J: 

j&ir? a - -r > ms^cfijcas nft < ft -5 p . L/ct!^^ o 
y-^5?CC<t:*3Sitft-^!KO^{4*^0VCCiaf+< 
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